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ABSTRACT 
 
In this project, a prototype of a Programmable Logic Controller (PLC) 
training module for positioning and sorting was designed and developed. The design 
was based on Programme Educational Objectives (PEO) and Program Learning 
Outcomes (PLO) for Diploma in Industrial Mechatronics Engineering Technology 
and Course Learning Outcomes (CLO) for Automation course (HFC4033) in Kolej 
Kemahiran Tinggi MARA Balik Pulau. The prototype consists of two main parts that 
are: i) Plug and Learn PLC Controller, and ii) Positioning and Sorting Training Kit. 
Plug and Learn PLC Controller was developed using the Siemen S7-200 CPU 226 as 
a controller and EM 253 was used as positioning wizard module. Positioning and 
Sorting Training Kit used standard automation components namely conveyor, sensor 
and others as input/output (I/O) to the prototype system. The learning activities were 
conducted using two approaches that is Teacher Centred Learning (TCL) approach 
and Student Centred Learning (SCL) approach. The effectiveness of the learning 
approach and the PLC Training Module was evaluated using rubric marking scheme 
and qualitative survey questionnaire. Based on this evaluation, two group taught in 
SCL approach managed to complete assigned tasks faster than the group taught using 
TCL approach. Group from the TCL approach completed the task in procedural 
stages (structured) compared to the groups from the SCL approach that completed 
the task in less structured (unstructured). However not all groups using SCL method 
scored high marks in evaluation criteria for project functionality, design skills and 
level of understanding. Finding also suggests that SCL approach does not guarantee 
better performance among passive student. With this PLC training module using 
SCL approach, the finding shows that the learning strategy can better prepare student 
to solve real industrial problem. However, it does not necessarily motivated passive 
student. 
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ABSTRAK 
 
Dalam projek ini, prototaip modul latihan PLC untuk memposisi dan 
menyusun telah direka dan dibangunkan. Rekabentuk ini berdasarkan Objektif 
Program Pendidikan (PEO) dan Program Hasil Pembelajaran (PLO) untuk kursus 
Diploma Kejuruteraan Teknologi Mekatronik Industri dan Kursus Hasil 
Pembelajaran (CLO) bagi kursus Automasi (HFC4033) di Kolej Kemahiran Tinggi 
MARA Balik Pulau. Prototaip ini terdiri daripada dua bahagian utama iaitu i)“Plug 
and Learn PLC Controller” dan ii)“Positioning and Sorting Training Kit”. “Plug and 
Learn PLC Controller” telah dibangunkan menggunakan PLC Siemen S7-200 CPU 
226 sebagai pengawal dan EM 253 digunakan sebagai modul bestari kedudukan. 
“Positioning and Sorting Training Kit” menggunakan komponen piawai automasi 
iaitu penghantar, sensor dan lain-lain sebagai masukan/keluaran (I/O) kepada sistem 
prototaip. Aktiviti – aktiviti pembelajaran dijalankan menggunakan dua pendekatan 
iaitu Pembelajaran Berpusatkan Guru (TCL) dan pendekatan Pembelajaran 
Berpusatkan Pelajar (SCL). Keberkesanan pendekatan pembelajaran dan Modul 
Latihan PLC dinilai menggunakan rubrik pemarkahan dan soal selidik kajian 
kualitatif. Berdasarkan penilaian ini, dua kumpulan diajar dalam pendekatan SCL 
berjaya menyiapkan tugas yang diberikan lebih cepat daripada yang diajar 
menggunakan pendekatan TCL. Kumpulan daripada pendekatan TCL melengkap 
tugas berstruktur berbanding dengan kumpulan dari pendekatan SCL melengkap 
tugas kurang berstruktur. Walau bagaimanapun tidak semua kumpulan menggunakan 
pendekatan SCL mendapat markah tinggi dalam kriteria penilaian untuk fungsi 
projek, kemahiran reka bentuk dan tahap pemahaman. Penemuan juga menunjukkan 
bahawa pendekatan SCL tidak menjamin prestasi yang lebih baik di kalangan pelajar 
pasif. Dengan modul latihan PLC menggunakan pendekatan SCL, kajian 
menunjukkan bahawa strategi pembelajaran yang lebih baik boleh menyediakan 
pelajar untuk menyelesaikan masalah industri sebenar. Walau bagaimanapun, ia tidak 
semestinya dapat memotivasikan pelajar pasif. 
